Ribozyme cleavage leads to decreased expression of fibroblast growth factor receptor 3 in human multiple myeloma cells, which is associated with apoptosis and downregulation of vascular endothelial growth factor.
The aim of this study was to investigate the fibroblast growth factor receptor 3 (FGFR3) mRNA cleavage by ribozymes targeting FGFR3, effect of growth inhibition and associated with mechanism on multiple myeloma (MM). We designated two ribozyme-expressing plasmids that target the FGFR3 genes, Rz52 and Rz32. In vitro catalytic activity of Rz52 and Rz32 in KMS11 cells decreased FGFR3 mRNA expression to 45% (p < 0.05) and 80% (p < 0.5), respectively, of that of the control. In vivo examination of the Rz52-transfected KMS11 clone showed that FGFR3 mRNA expression decreased to 20% (p < 0.05) of the control. In the Rz52-transfected H929 clone, FGFR3 mRNA decreased to 50% of the control. Protein expression of FGFR3 decreased to 70% of the parental KMS11 and H929 clones. DNA synthesis in the Rz52-transfected KMS11 clone decreased to 20% of that of the control, whereas the viability of cells decreased to 2% (p < 0.01) of that of the control. Ribozyme cleavage-associated increase in apoptosis of Rz52 KMS11 transfectants was twice that of the control. The inhibition of FGFR3 expression by ribozymes was associated with decreased vascular endothelial growth factor (VEGF) expression and upregulation of Flt-1 but not of the KDR receptor. Our data indicate that FGFR3 is an important cell survival and antiapoptotic factor for MM cells and that ribozyme-targeted downregulation of FGFR3 might be useful as a novel therapeutic intervention in MM characterized by t(4;14).